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Introduction, research area

1. Nuclear shell structure
(nuclel are in the island of

Inversion)

2. Astrophysical
Investigations
(r-process starts with the
field of studied Isotopes)




Goals

1. Calculation of spectra of low-lying excited states calculations in the
o-potential approximation with seniority scheme to describe states
with a larger number of unpaired nucleons

2. Verification of this model approach by comparing the results
obtained with experimental data

3. Study of v = 4 multiplet splitting and order of GSM states on the
27 (v = 2) state



Ground state multiplet (GSM)

GSM can be estimated in the d-force approximation |
V(ry, 12) = Vg - 8(r— 1)

The ratio for the relative shift of the state with total
moment J

. . 2
25, = (2 +1)<% _% 0)
Energy of all levels of the multiplet

E,=Ayn |1 AL
J = ANN AE,

The splitting Is determined by the mass relation

Ay = S

[—Sp(N = 1) + 25,(N) — S,(N + 1]
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Experimental spectra of even isotopes ¢8~76Ni. The dots indicate the value of the nn-pairing energy Agf,z in Ni. The
shell configuration is written above.
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Seniority scheme

If there are known wave functions and values of the energy of states of
two nucleons on a subshell, the wave functions and energies of states
of a system with three external nucleons can be found as combinations
of the wave functions of two nucleons and a third nucleon:

U = ) (G| Yo IPEC:).

v Total moment J
J2 0 0
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Conclusions

1. We considered the GSM forming in neutron-rich nickel isotopes 79~7°Ni,

which are of great interest from the point of view of the shell structure
and astrophysical phenomena.

2. Splitting of GSM In isotopes under study can be described based on mass
relations. In this case, even nuclel with an error of no more than 0.1 MeV
reproduce the states J™ = 61,87 (v = 2) and states J© = 41 (v = 2)
reproduced with an error of no more than 0.5 MeV.

3. It is shown that the approximation of delta interaction Is not sufficient to
reproduce the energy of 2+ (v = 2).

4. 1t 1s shown that, in a number of isotopes under study, a particularly low

position of the 2¥ (v = 2) leads to level inversion with the same J and
different senority v.




Thank you for attention!
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